Changes in the ratio of type-I and type-II collagen expression during monolayer culture of human chondrocytes.
We compared the changes in the ratio of type-I and type-II collagen in monolayer cultures of human articular chondrocytes (HAC). HAC were isolated from samples of cartilage from normal joints and cultivated in monolayer for up to 46 days. Expression of collagen type-I and type-II was determined by immunocytochemistry, Western blotting, and the nested reverse transcription polymerase chain reaction (RT-PCR), and quantified by real-time PCR. The transition from a spherical morphology to the flattened morphology of an anchorage-dependent culture was accompanied by a rapid change in the collagen phenotype with the replacement of collagen type II by collagen type I. This was confirmed by immunocytochemistry and Western blotting between days 21 and 28. Using techniques for the analysis of gene transcription (nested RT-PCR and real-time PCR), a complete switch of collagen gene expression was not observed. Expression of collagen type I increased 100-fold during the culture time. That of collagen type II was found during the entire period and decreased more than 100-fold. The main finding was that expression of the genes encoding collagen type I and II was highly time-dependent and the ratio of collagen type II to I (CII/CI), defined as an index of cell differentiation, was significantly higher (215- to 480-fold) at the beginning of the culture. At the end of the experimental culture time, ratios between 0.1 and 1 were reached.